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From ugly duckling to swan
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Sympatric speciation
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Ecological diversification
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Robinson et al. 2000
Morphological variation in 
pumpkinseed sunfish
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Morphological variation in perch
Svanbäck et al. 2008
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Habitat specific trade-offs
Habitat 1
Habitat 2
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Causal basis for ecological 
differentiation
• Genetic difference
– Cichlids in a crater lake
– Palms on an oceanic island
• Phenotypic plasticity
– Pumpkinseed sunfish (53%)
– Eurasian perch (69%)
N
a
t
u
r
e
 
P
r
e
c
e
d
i
n
g
s
 
:
 
d
o
i
:
1
0
.
1
0
3
8
/
n
p
r
e
.
2
0
0
9
.
3
6
7
2
.
1
 
:
 
P
o
s
t
e
d
 
2
1
 
A
u
g
 
2
0
0
9
Why plasticity and not genetic 
differences?
PhenotypeGenotype
Evolutionary branchingPhenotypic plasticity
Phenotype
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Fluctuating environments
Svanbäck and Persson in prep.
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Aim
Study the “competition”
between evolutionary 
branching and the evolution of 
phenotypic plasticity ?
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A niche model
• Predator-prey model
• Resource polymorphism
• One predator population utilizing two prey types
• Prey populations separated in habitat 1 and 2
• Fluctuating environment
• Predator has two clonally inherited quantitative 
genetic traits
• Prey does not evolve
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2-prey Rosenzweig-MacArthur model
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Ecological phenotype
Habitat 1
Habitat 2
Foraging efficiencies
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...is determined by 2 quantitative genetic traits
x - mean morphology of the predator 
y - phenotypic plasticity around x
x
+ y- y
Ecological phenotype
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Co
s
t
Phenotypic plasticity (y)
Cost of phenotypic plasticity
ci = ĉi(1 – yk) 
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Ecological dynamics
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Evolutionary outcomes
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Conclusions
• Environmental fluctuations promote phenotypic 
plasticity
• Stable environments promote adaptation to fixed 
phenotypes (branching or no branching)
• Ecological dynamics and evolutionary dynamics is 
linked
• Consideration of ecological dynamics essential to 
explain evolutionary dynamics in natural 
populations 
N
a
t
u
r
e
 
P
r
e
c
e
d
i
n
g
s
 
:
 
d
o
i
:
1
0
.
1
0
3
8
/
n
p
r
e
.
2
0
0
9
.
3
6
7
2
.
1
 
:
 
P
o
s
t
e
d
 
2
1
 
A
u
g
 
2
0
0
9
Acknowledgements
People
• Sally Otto (UBC)
• Dolph Schluter (UBC)
• Peter Eklöv (UU)
• Jens Olsson (UU)
Computing resources
• PIII/Linux Cluster, Department of Physics (UBC)
• IAM Linux Cluster (UBC)
• Westgrid
Monies
• Swedish Research Council (VR) 
• James S. McDonnell Foundation (USA)
• NSERC (Canada) 
• The Pacific Institute for Mathematical Sciences (Canada)
From there to here,
from here to there,
funny things
are everywhere.
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Initial population
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(
y
)
Optimal phenotype 
in habitat 1
Mean morphology
(x)
Optimal phenotype 
in habitat 2
No plasticity
Max plasticity
Generalist phenotype with 
small amount of plasticity
Two dimensional trait space 
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Evolutionary outcomes
Adaptation to a 
single prey 
Increased plasticity Evolutionary branching
Plasticity and 
evolutionary 
branching
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Deterministic dynamics
Prey
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Stable limit 
cycles
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Ecological and evolutionary dynamics
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